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Introduction
============

Gastroesophageal reflux disease (GERD) is a common gastrointestinal (GI) tract disease, and it is the most common GI-related diagnosis given during in-office visits \[[@REF1]\]. The estimated prevalence of GERD in Saudi Arabia is quite variable, ranging from 15-45.4%, with a large study reporting a rate of 28.7%, which is quite high \[[@REF2]-[@REF4]\] and exceeds the prevalence in eastern Asia (lower than 10%), western Asia (10-20%), and the estimated worldwide prevalence (15-25%) \[[@REF5]-[@REF7]\]. GERD is a disorder that develops when the gastric reflux causes troubling symptoms and complications \[[@REF8]\]. In terms of presentation, GERD is divided into esophageal and extra-esophageal syndromes \[[@REF8]\]. Patients generally report a burning feeling in the retrosternal area, rising into the chest and radiating toward the neck, throat, and, occasionally, the back \[[@REF8]\]. Nighttime heartburn may cause sleeping difficulties and impair next-day function. Nocturnal awakenings are prevalent among GERD-affected individuals, and chronicity is strongly predicted by insomnia disorder, sleep dissatisfaction, difficulty in initiating sleep, major depressive disorder, and various medical disorders \[[@REF9]\]. Individuals who report frequent GERD symptoms commonly experience nocturnal symptoms \[[@REF10]\]. GERD, apart from its serious effect on the quality of life (QoL), can progress to many complications such as esophageal cancer \[[@REF11],[@REF12]\]. It has been reported that all aspects and domains of the QoL are impaired by GERD \[[@REF13]\]. Risk factors associated with the development of GERD include age, obesity, lifestyle factors such as smoking, lack of physical activity, and nutrition. Additionally, genetic factors may play an adjuvant role \[[@REF14]-[@REF16]\]. The QoL is defined as \"the general well-being of individuals and societies, outlining negative and positive features of life\" \[[@REF17]\].

People who suffer from frequent GERD symptoms tend to have significantly impaired health-related quality of life (HRQL). Furthermore, nocturnal GERD symptoms exacerbate HRQL impairment. HRQL refers to people\'s capacity to perform daily activities (i.e., functioning) in addition to their perspective on life (i.e., well-being) and subjective management of their health condition \[[@REF18]\]. Studies related to QoL in Saudi Arabia are scarce \[[@REF19]\]. Achieving a vibrant society is one of the three main pillars of Saudi Vision 2030, which has put the fulfillment of a healthy life as a high-level objective, indicating its importance \[[@REF20]\]. The subject of QoL has been accorded a complete program of its own in Saudi Vision 2030; this program is ambitiously aiming at making Saudi Arabia a top living destination for both Saudi citizens and other residents, by focusing on improving the individual\'s lifestyle and enhancing the QoL \[[@REF21]\]. Studies on the QOL of GERD patients would increase awareness among healthcare providers about the magnitude of the problem and how to manage it. The objective of this study was to determine the essential variables that affected the QoL of GERD patients at King Saud University Medical City (KSUMC).

Materials and methods
=====================

The authors conducted a cross-sectional study using self-administered quantitative questionnaires. The study population included patients attending KSUMC in Riyadh, Saudi Arabia, from September 1, 2019, to April 1, 2020. We proceeded based on the assumption that 7.8% of GERD patients reported symptoms that affected their daily life activity \[[@REF19]\]. With a precision of within 4% and at Za/2=1.96, 173 participants constituted the sample size of this study. We added 20% to account for non-response. So, the final study sample size was 208 participants. We used a non-probability consecutive method as a sampling technique with the following inclusion criteria: Saudi nationals who were 18 years or older, diagnosed with GERD, who spoke Arabic, and agreed to participate in the study.

To assess GERD\'s impact on the patients\' QoL, we used the gastroesophageal reflux disease health-related quality of life (GERD-HRQL) questionnaire developed by Vic Velanovich (USA). This questionnaire assesses the severity of the symptoms of GERD, by focusing on its typical symptoms. It is self-explanatory and composed of 10 items that examine the frequency of heartburn, regurgitation, difficulty in swallowing, bloating, and the burden of GERD medications in the past two weeks. Each item is scored from zero to five with a maximum rating of 50, with a higher rating indicating a poor QoL. GERD-HRQL is better at reflecting the symptoms than the generic questionnaire \[36-Item Short Form Survey (SF-36)\] \[[@REF22],[@REF23]\]. The investigators translated the questionnaire into the Arabic language, tested it in a pilot study, and revised it to clarify any ambiguity. Information about age, gender, income, body mass index (BMI), smoking status, asthma, diabetes mellitus (DM), hypertension (HTN), hyperlipidemia, and any other related health disorders were also collected from each participant and further confirmed from the electronic health records. We categorized the participants into either poor QoL or good QoL based on their GERD-HRQL score. In terms of age, we grouped participants as follows - group A: 18-34 years; group B: 35-54 years; and group C: \>54 years. The Institutional Review Board of the College of Medicine, King Saud University approved this study (Research project no. E-19-4417) on December 8, 2019. All the participants received a clear explanation about the study and all of them signed the informed consent form.

Results
=======

The total number of participants who completed the questionnaire was 200, indicating a response rate of 96.2%, and 58.5% (n=117) were males. Regarding the age groups, 43.5% (n=87) of participants fell in group B (35-54 years), 31.5% (n=63) in group A (18-34 years), and 25% (n=50) fell in group C (\>54 years). As for monthly family income, about one-third of respondents (33.5%) earned 5,000-10,000 Saudi riyals. Smokers accounted for 21.5% of the participants, while 28% of participants were obese. Concerning the link between gender and the QoL in GERD patients, 46.2% of males had poor QoL, compared to 51.8% of females. The difference in QoL between genders was not statistically significant (p: 0.431).

Around 34.9% of participants in group A were found to have a poor QoL, compared to 57.5% of participants in group B, while 50% of participants in group C (\>54 years) had a poor QoL, which was less than that in group B. There was a statistically significant difference in Qol between groups A and B (p: 0.006).

The study further categorized participants into four groups based on family income in Saudi riyals: below 5,000, between 5,000-10,000, between 11,000-15,000, and above 15,000. Around 44% of participants who had a family income below 5,000 riyals had poor QoL; 48.1% of participants who had a family income between 5,000-10,000 riyal had poor QoL, while 44.7% of participants who had a family income between 11,000-15,000 suffered from poor QoL; and 47.7% of participants who had a family income above 15,000 were found to have a poor QoL. The relationship between income and QoL in GERD patients was not statistically significant (p: 0.978) (Table [1](#TAB1){ref-type="table"}).

###### Comparison of health-related quality of life with respect to sociodemographic characteristics of study subjects (age, gender, and monthly income)

\*The difference between groups A and B

GERD-HRQL: gastroesophageal reflux disease health-related quality of life

  ------------------------------------- ---------------------- -------------- ------------- ---------
  Variables                             GERD-HRQL                                           
  Poor quality of life                  Good quality of life   P-value                      
  N (%)                                 N (%)                                               
  Gender                                Male                   54 (46.20%)    63 (53.80%)   0.431
  Female                                43 (51.80%)            40 (48.20%)                  
  Total                                 97 (48.50%)            103 (51.50%)                 
  Age groups\* (years)                  A (18-34)              22 (34.90%)    41 (65.10%)   0.006\*
  B (35-54)                             50 (57.50%)            37 (42.50%)                  
  C (\>54)                              25 (50.00%)            25 (50.00%)                  
  Total                                 97 (48.50%)            103 (51.50%)                 
  Monthly family income (Saudi riyal)   Below 5,000            11 (44.00%)    14 (56.00%)   0.978
  5,000-10,000                          26 (48.10%)            28 (51.90%)                  
  11,000-15,000                         17 (44.70%)            21 (55.30%)                  
  Above 15,000                          21 (47.70%)            23 (52.30%)                  
  Total                                 75 (46.60%)            86 (53.40%)                  
  ------------------------------------- ---------------------- -------------- ------------- ---------

The GERD-HRQL scores ranged from 2 to 46, with a mean value of 17.15 and a standard deviation (SD) of 9. The median score was 16. Hence, we considered participants with a score of 16 and above as having \"poor QoL,\" while those with a score of less than 16 were determined to have \"good QoL.\" About 39.5% of participants who were currently smoking had a poor QoL. The relationship between smoking and reduced QoL in GERD patients was not statistically significant (p: 0.184).

We classified the participants into three groups based on their BMI; normal-weight, overweight, and obese. About 34.7% of normal-weight participants had poor QoL, while 44.9% of overweight participants were found to have a poor QoL. Furthermore, 58.9% of obese participants had poor QoL; there was a statistically significant difference between Qol in normal-weight and obese groups (p: 0.013). In terms of diet, nearly 55.3% of participants on a high-fat diet had a poor QoL. The relation between a high-fat diet and reduced QoL in GERD patients was not statistically significant (p: 0.372).

The concomitant diseases that were studied were DM, HTN, dyslipidemia, and asthma. Approximately 50.9% of participants with DM had a poor QoL, while 56.9% of participants with HTN had a poor QoL. Also, 55.3% of participants with dyslipidemia had a poor QoL, and 51.1% of participants with asthma had a poor QoL. There was no significant relationship between the studied comorbidities and reduced QoL in GERD patients. (p: 0.67, 0.17, 0.35, and 0.69, respectively) (Table [2](#TAB2){ref-type="table"}).

###### The association of gastroesophageal reflux disease health-related quality of life with smoking, high-fat diet, body mass index, and other concomitant diseases

\*The difference between normal-weight and obese groups

GERD-HRQL: gastroesophageal reflux disease health-related quality of life

  ----------------------------- ----------------------------- -------------- ------------- ------------- -------
  Variables                     GERD-HRQL                                                                
  Poor quality of life, n (%)   Good quality of life, n (%)   P-value                                    
  Smoking                       No                            80 (51.00%)    77 (49.00%)   0.184         
  Yes                           17 (39.50%)                   26 (60.50%)                                
  Total                         97 (48.50%)                   103 (51.50%)                               
  High-fat diet                 No                            76 (46.90%)    86 (53.10%)   0.372         
  Yes                           21 (55.30%)                   17 (44.70%)                                
  Total                         97 (48.50%)                   103 (51.50%)                               
  Nutritional status            Normal weight                 17 (34.70%)    32 (65.30%)   0.013\*       
  Overweight                    22 (44.90%)                   27 (55.10%)                                
  Obese                         33 (58.90%)                   23 (41.10%)                                
  Total                         72 (46.80%)                   82 (53.20%)                                
  Other concomitant diseases    Diabetes                      No             68 (47.60%)   75 (52.40%)   0.671
  Yes                           29 (50.90%)                   28 (49.10%)                                
  Total                         97 (48.50%)                   103 (51.50%)                               
  Hypertension                  No                            68 (45.60%)    81 (54.40%)   0.166         
  Yes                           29 (56.90%)                   22 (43.10%)                                
  Total                         97 (48.50%)                   103 (51.50%)                               
  Dyslipidemia                  No                            76 (46.90%)    86 (53.10%)   0.354         
  Yes                           21 (55.30%)                   17 (44.70%)                                
  Total                         97 (48.50%)                   103 (51.50%)                               
  Asthma                        No                            73 (47.70%)    80 (52.30%)   0.688         
  Yes                           24 (51.10%)                   23 (48.90%)                                
  Total                         97 (48.50%)                   103 (51.50%)                               
  ----------------------------- ----------------------------- -------------- ------------- ------------- -------

Based on the GERD-HRQL instrument that we used, the most frequent symptom affecting the QoL was \"heartburn after meals\" with a mean score of 2.56. On the opposite side of the spectrum, the least frequent symptom reported was \"pain with swallowing\" with a mean score of 0.61 (Table [3](#TAB3){ref-type="table"}).

###### Gastroesophageal reflux disease health-related quality of life questionnaire

  ----------------------------------------- ------------- ----------------------------------------- ------------------------------------------------------- ------------------------------- ---------------------------------- ------------------------------------------------------------
   Questions                                No symptoms   Symptoms noticeable, but not bothersome   Symptoms noticeable and bothersome, but not every day   Symptoms bothersome every day   Symptoms affect daily activities   Symptoms are incapacitating, unable to do daily activities
  N (%)                                     N (%)         N (%)                                     N (%)                                                   N (%)                           N (%)                              
  How bad is your heartburn?                10 (5.0%)     29 (14.5%)                                73 (36.5%)                                              54 (27.0%)                      20 (10.0%)                         14 (7.0%)
  Heartburn when lying down?                39 (19.5%)    27 (13.5%)                                49 (24.5%)                                              51 (25.5%)                      25 (12.5%)                         9 (4.5%)
  Heartburn when standing up?               66 (33.0%)    38 (19.0%)                                57 (28.5%)                                              22 (11.0%)                      14 (7.0%)                          3 (1.5%)
  Heartburn after meals?                    17 (8.5%)     25 (12.5%)                                56 (28.0%)                                              51 (25.5%)                      34 (17.0%)                         17 (8.5%)
  Does heartburn change your diet?          66 (33.0%)    24 (12.0%)                                28 (14.0%)                                              36 (18.0%)                      26 (13.0%)                         20 (10.0%)
  Does heartburn wake you from sleep?       59 (29.5%)    29 (14.5%)                                39 (19.5%)                                              36 (18.0%)                      13 (6.5%)                          24 (12.0%)
  Do you have difficulty swallowing?        134 (67.0%)   21 (10.5%)                                23 (11.5%)                                              7 (3.5%)                        10 (5.0%)                          5 (2.5%)
  Do you have pain with swallowing?         142 (71.0%)   25 (12.5%)                                17 (8.5%)                                               4 (2.0%)                        9 (4.5%)                           3 (1.5%)
  Do you have bloating or gassy feelings?   126 (63.0%)   20 (10.0%)                                19 (9.5%)                                               19 (9.5%)                       9 (4.5%)                           7 (3.5%)
  ----------------------------------------- ------------- ----------------------------------------- ------------------------------------------------------- ------------------------------- ---------------------------------- ------------------------------------------------------------

Discussion
==========

According to the GERD-HRQL scale, 97 of GERD patients (48.5%) had poor QoL, while 103 participants (51.5%) had good QoL. The relationship between QoL and sociodemographic factors showed that QoL declines with age.

In terms of age, there was a statistically significant difference between group B and group A. This finding is comparable to a recent Irish survey on QoL \[[@REF24]\]. As for gender, our study showed no significant difference between males and females in terms of QoL, which is consistent with a recent local study from Mecca \[[@REF25]\]. On the contrary, an Irish report showed that females were more affected than males \[[@REF24]\]. Regarding income, the difference in monthly income did not show any significant relationship with GERD patients\' QoL; this finding is consistent with a previous study that showed no significant relationship in terms of income \[[@REF13]\].

As expected, BMI had a significant effect on QoL, which is consistent with a recent polish study, which reported high BMI having a negative impact on QoL \[[@REF26]\]. Our study did not show a significant relationship between a high-fat diet and QoL. However, other studies have reported a positive correlation between high fat intake and GERD symptoms \[[@REF27],[@REF28]\].

Regarding smoking, unexpectedly, tobacco consumption did not show a significant effect on the QOL; interestingly, a recent study conducted in Mecca has shown similar findings \[[@REF25]\]. Regarding other concomitant diseases such as DM, HTN, dyslipidemia, and asthma, none of these comorbidities showed a significant effect on the QOL, which appeared quite surprising; however, similar findings have been reported in the Mecca study \[[@REF25]\].

We believe that monitoring the most important variables affecting the QoL of GERD patients may help in increasing awareness in the community regarding the same. Also, it may direct the healthcare system to tackle them, as part of Saudi Vision 2030, to achieve a vibrant society. Further research is necessary to find the most efficient ways to tackle these variables.

Our study has several limitations. Most importantly, as this study was cross-sectional, it could not determine causality. Another limitation was that the GERD-HRQL tool is not appropriate for measuring the atypical symptoms of GERD; specifically, there are no items in the questionnaire for respiratory or laryngeal symptoms, and for chest pain as a symptom independent of heartburn \[[@REF23]\].

Conclusions
===========

We found that the QoL of patients with GERD was affected negatively by increasing age and high BMI. None of the other demographic variables and concomitant diseases had any significant effect on the QoL of the participants. Furthermore, we believe a health-strategy plan is needed to tackle obesity to improve the QoL of GERD patients.
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